Comparison of the effect of a protein-free and restricted high protein-low carbohydrate diet on ventricular myosin ATPase activity and isomyosin profile in young rats: evidence that protein-depleted animals are euthyroid.
Young rats fed a protein-deficient diet have elevated total triiodothyronine (T3) levels in spite of decreased skeletal muscle protein turnover. Interpretation of the thyroid status of these animals is complicated by increased T3 binding by serum proteins. Free T3 levels ranging from normal to low and decreased resting oxygen consumption have been reported. To investigate the thyroid status of animals fed a protein-free diet, ventricular myosin ATPase activity and isomyosin profile have been used as an index of thyroid hormone activity. The effect of the protein-free diet has been compared to a restricted high protein-low carbohydrate diet, which causes clear evidence of decreased thyroid hormone effect. After 28 d, calcium-activated myosin ATPase activity was 1.50 +/- 0.05 mumol Pi/(mg protein.min) in animals fed the basal diet, 1.16 +/- 0.03 mumol Pi/(mg protein.min) in animals fed the restricted high protein-low carbohydrate diet and 1.48 +/- 0.04 mumol Pi/(mg protein.min) in animals fed the protein-free diet. In addition, a shift in isomyosin content with the appearance of V2 and V3 isomyosins occurred with the restricted high protein-low carbohydrate diet but not the protein-free diet. The failure of the protein-depleted rats to decrease myosin ATPase activity and alter isomyosin content suggests that they are euthyroid.